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[|»B!I##3 100097445 
[#3i±] 

C»J##] 100103355 

[fti&xtt^] #n mm 

100109667 

[^metmm^i 011305 

21,000R 

mum* 1 

HI® 1 
£*m l 
[&S3^fi£tK#-£] 9809938 
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imm&] mmm 

muffin zm^-mmtf iooo v. m 2 «rtfe§ r. £ s&acstftifry-. 
i mm&m^mffim+o 

[fff^3] 2M8tt#JS©F^ 4>&< fcfc 1 iOJS*d*«, 2. 6<d<10nm 

[«*^4] g&mftmzmf&'r&m&ftm&ft. rpmmw&vm (m=i 

, 2, • • •) #gCffi«3;nfc«H$#JS&, «H$#Jgmi:U #rfiB«#:Jffm 

[ff#^5] a* H©S*d^ 0. 3<d<2. 6 

, 2, • • •) #g{Cigtt£ tlfcM'&fom*. «MmiL, Sffia^tt^Mm 

»2©^fc<£fc3»J:»J«j£3;ri, i&iBlKftifcMlcB^IIgJP&di, TOISM 
ft£Ml, ttria«H4#»2©^JKJ?S:d2, filiSllj fc £ M2 1. 1 2> £ , 

1. 1< (MlXdl+M2Xd2) /S<20 
(Z.Z.X*S1,Z. MlXdl-M2X d 2<Z)*6*f|t)T, y^o. 
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MlXdl-M2X d 2 >0 
X'&&£.£2Z&}mm& 1 1 £ 

d 1 1 = (MlXdl-M2X d 2) /M 1 
MlXdl-M2X d 2<0 

x$> z> t gmwmm d 2 2 

d 2 2 = (M2Xd2-MlXdl) /M 2 

zmzsmm®.m~mft<DfcmRmm.$:Nm£.-tz>z.^ Nm<o. 0 2mri: 



mmm t^m^m^<Dm^2xd2t: u M2 xd2>Mi xditfes^^< 
m&m&*&m&ttim& v%i&£>mmmzft*>. mm#&&ftm<D&& a # o . 
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3<d<2. 6 nm©<8Bt?&Sif#£l 0fH«CD^^m^ o 

wi2] mfem'&m*Mf&-t2>m-&fam<z>ft. tpmmm&vm (m= 

l, 2, • • •) #B£ffi*.«*ftfc«Btt#Jg&, »lmi:b, tfffH^'ffi^JS 
X d mtf)3®fD#\ m^#H5CT'fe-5MmX d mOl&fr fcllSt&lC^L V*Sf:£]g 1 1 f H 

ffcife^e>atf4xfc^*: < t. % i s©^ftT?*asf*3K 1 - 1 2 © v^*i*>tcsa 

[M15] T*fi*#Fe, Co, Ni£|&<, I Va~ V I a£ J; tf, V I I 
c*fetihcp«3g^e>3!l'«nfc^«s< & l o©jeS*5i, &£v*tti&IBT*fitf i: 

i&i3?Kffi*Ji* t ^r4x ; bbccfli3t"t?a,sj»^9~ 1 5 (D^mfrizmm&mm 

[»#^17] SSWl)t)\ Mn, Tc, Ru, Rh, Re, Os, I 
r, Pd, Pt, Ag, Au, A 1 frt>mi*tlfc'J>1&< imtC r J: »Jj&5 

^ £!f:£3U o~ 1 4 ©^-rti^icia^cD^®^^ 

CrlOO-X Me X (MettRe, Ru, R h *>Mlttlfc'J>%i < £ =fe 1 ffi T? 
^t£*l, 0. 1^X^2 0 

m&mi 9 3 

MnlOO-X Me X (M e it. Pd, P t ^ kjg&tlfc^fc < h % 1 ®) ^^Stl 
, 40^X^55 (M^*%) ©WfeSi^S 1 0~ 1 4 (D^ifnfrizm 
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«Btt#JS#fcc, fct. hcp*fctthct«jg^e>38«tifc^«i< i:*) l 

-14, i7-i 9(D^-rn^{cia«<z)^^fit^ 0 

2 1 ] M&HKftttMtf, Mn 1Q0 _ x Me x (Mett Pd, Ptj^t, 
4 0^X^55 (1^1%) 

4>fc< £^3 0 0iC^±T*a$:t'5 3i:5:#ti:tl»iMl 9 *fcti2 

o um<Dm%m.mm^ 0 

10 — 14, 1 7 — 2 1 m^tiaHCfH^^Smffi^o 

5 ^ d a ^ 1 0 0 n m 
0. lSdf/da^5 
<Z>*fiffiT?&<5f|:£^l 0—14, 17-2 4 (D^iTtlfrizmMoyM^mtfLM^-* 
[3t#£2 6] M^^l -2 5©V%-ftl7!)HCfa*CD^Mmm^*\ TSU* 

[i#«2 7] ^M#jfm*^ Ag. Au, Al, C ujb*e>jgtfftfc*i>;fc< 
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1 1 ifflfil 1 1 S littt til t , I Va~V I a£J:tf,V I I I e» 

[»*3®2 8i sir, ^tat, «B**^a«*ifc^ft< a* i 

^ 1 ~ 2 8 m^;ft;^Cfa*gCD^C*£^i^ 0 

v^ sut^i- 3 1 (D^i?tifrizmm(DmM,m.ffim^ 

/b#l. 5<a/b<l 0^K'^M1~3 2 iBKCO^SmHI^. 

[ff^3 4] 3 0 0°CJ^_h4 5 0°CJ^T©^ni2^MS^tC> 2 0 0°C 

-4 0 ox:©iK»tfiS»«isiS:J6 , rii:S:#»i:'t«lt#^i~3 3©^?Mx*mc 

[H*^3 5] 'pt£< tt3 0 0"CJ^±4 5 OTCgTfflgicfiW&ilt 

i-i4, i7~33 <D\,^i?nfrKmM(nm%m,ffim^<nm&J)& a 
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[0 0 0 1 ] 

f^^;i/f-^xh';-7 (dds) , f^'^ji/VT Rm<£>ffinmBmn<z>n&^ 
y#u ■ r^-fex • *^<; (m r am) miz^<w.m^n^m^mmm^ 

[0 0 0 2] 

fetf RfM^Cu&iffiOlSMtt^jll^&Sfc^C P P (Current perpendicular to t 
he plane) GM R^frHlfC «fc Z>m^j&tfL%}$ktf£. £ -5 Zl £ <d*iT V^„ fatl 

[0 0 0 3] 

tf 2 M ©mtt* © - # £ FeMn^ IrMn£: fc M3»f£ *m £ $Ug ^Sdh T^gP 

#il3g3*iTv^ (0*JSMI^ »ll2®WSflB^*^) . 
[0 0 0 4] 
[$SHB##fc L J: o £. "t -5 IKS] 

(aR^ffiSt) «, Kl 0 0 0 /im 2 «TMl?t^'J, HDD^feliMRA 
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[0 0 0 5] 

3 >f£$g^"D-fe;*fC;)3V^4 0 0 TJ ®&©Sft*!L«#*T fctlS. 
Lfc#£, «*0I rMn^FeMn&afilfcgbfeiSim 3 0 0"CI 

S.Cardoso et.al. J.Appl .Phys.87,6058 (2000)) „ 
[0 0 0 6] 

•t&m&m-tf&v. mmm'&mom. ^<^iotf, #»;©iKf£jgj:»j%* 

MJSMlK^miR^-e&S. <fc e> g gH8tt® 

munxm^nx^x^^<. tt^mm^m^mm^m'itunx. im^m 

^Mtate$i±^>^^$ $r^o^gpa#lcMLT, * 5 00e (4kA/m) 

a±^£temxmim$&tf»smx2bni££\<K truism* **=v t irMt 

StS-^JCtt, 10ej^±, 5 0 00eJ^T®ffiT^fbHIte^"Tlg'e&tl«<fcV\ o 
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[0 0 0 7] 

*felKf£Jil±4>fc< t&tpmMRtifiO . 5nnj£#lc33V^, CoNbZr, CoTaZr, 
CoFeB, CoTi, CoZr, CoNb, CoMoBZr, CoVZr, CoMoSiZr, CoMoZr, CoMoVZr,%;L 
< ttCoMnB^<BCo^7^;i/7 7^OT, &5WiFeSiNb, Fe(Si ,A1 ,Ta,Nb,Ti)N 
^©Feggffltlgftifsm.o &*V^i, Fe,Co,NiA^3g«4xfc^JI35i^ffi7C3RS:50XJet 
±-^0^'ft#:T% ^J^liFeCo^, NiFe^, NiFeCo^ % *(D$L. FeCr, FeSi 
Al,FeSi,FeAl, FeCoSi, FeCoAl, FeCoSiAl, FeCoTi, Fe(Ni)Co)Pt, Fe(Ni)(Co)P 
d, Fe(Ni)(Co)Rh, Fe(Ni) (Co) Ir , Fe(Ni) (Co)Rulgtf)3£^'f£,. S>Smi#aMKtt 

££FeN, FeTiN, FeAlN, FeSiN, FeTaN, FeCoN, FeCoTiN, FeCoAlN, FeCoS 
iN, FeCoTaN^s<Z)Sftife, ££Fe 3 0 4 , & -5 VUiXMnSb, Ni ,Cu,Ptfr £5gtf *i 

fe'P&< O) ,LaSrMnO,LaCaSrMnO,Cr0 2 ©/N-7^ # U y ^ 

n^X^J-T Miftt, MnZn^ai^-r h ,NiZn^x^-T h ^tf>* tT* ;i/ Sift ft ft 

[0 0 0 8] 

frog S^ffi Stfsg^iB &-Nfra 3 J: ? ic^-T £ r £ T% a tfH8ttS©x y s; 

[0 0 0 9] 

#»l£#JS<£>l*k 4>fc< 1 ma>m&&&* 2. 6<d<10nm 
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^mwtteZo vTizmm&mmu&tffitinz 1 nm^ 

±10 0nmTOi*b^. #ittfttlT«, Ti. Zr, Hf, V, Nb, Ta, Cr, 
Mo, W Al,Si02, SiG, Si3N4 , A1203, A1N, Cr203,Cr2N,TiO,TiN,TiC,Hf02,Hf N 
, HfC Ta205, TaN, TaC, BN, }m&<D±M. Sffc*, fit 

{fc#jfc*Mpf*lT?&oT : fc «fc <» #£b<te, 2 0 0°C~4 0 0°Cffliji!lIi:J3^ 

[0010] 

aa«H4M&*^*rsiKtt*s©rt, ^fgjsiwj: um (m= i 

, 2, • • •) #BtCffifi$tife«H4#»S:, Mi#Jim£:U ttf3B«H$#»m 
©¥^g&faMMm£^^)g|J^d m Mm X dmttSi:, B^^SSC^^aMBX 

[0011] 

£f~%i$&miZ. l*f> 4>fc< 1 M©JP*d*«, 0. 3<d<2. 6 

^E^Jtt-ffcStliSv^MRSrWSiii^-eSSo d#0. 3^T£&6£H& 

□ 3 e>JC2 6 OTC^OTHft^ia^tt, Se>lC$f£L<«dtt0. 8~2. 

*l«6 0. 5nm«±l OOnm^TiStftSril^iiLV^ 
[0012] 
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#(CCu, Ag, Au, Ru, Rh, Ir, Re, Os^JiV^ £ £ it Z. tl £ <D&M<D&4t 
[0 0 13] 

*fe*l§HB«. &Sl8ffiS&#J*^&$Btt<frJi<Z>l^ cfT^ifiiJ: Um (m= 1 
7*5. ^«#^©Mi:«»##©Ji©M«X d mtfmw&&m&. m&ftmf& 

&&&&&&& £ o T V ^ S to fC # || V % £ g HIK #f? £>*l££V^ 
[0014] . 

»2©4>fc<fc=b3»J:»J#j*3;}x, itufS^ffi#Ml<£TOBIJ¥£dl, ¥^*BfD«B 
ft^NK l5IB?Kffi#Ji2CD¥^IKJ¥S:d2, ¥*&ffifIHKffc £ M2 £: f 5 i: > 

1. 1< (MlXdl+M2Xd2) /S<2 0 
(3 3T*S&, MlXdl-M2X d 2 £>#g*Ml)T% fro, 

MlXdl-M2X d 2 >0 

v&ztgmmmma 1 1 & 

d 1 1 = (MlXdl-M2X d 2) /M 1 
MlXdl-M2X d 2< 0 

t gmwrnm d 2 2 * , 

d 2 2 = (M2 Xd2 -Ml X d 1 ) /M2 
&tfi&&m&&Mftft<Dfc&&&&ZNa£.-r&£* Nm<0. 0 2T?&S;ifc 
If* So (MlXdl+M2xd2) /SCD-fil^l. 1 J£*TJCfc& £&E©#«iffc;<Z)8!r*# 
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[0 0 15] 

&f=.*mm$. K2Xd2>HlXdl^»5i:t, itt!2$:MtS™S 

«JB8tt*m©M2 Xd2^ffi^tf>^MM^Ml xdl i<J^ 
[0016] 

SIitt#fUtT}i> CoPt,FePt,CoCrPt,CoTaPt,FeTaPt,FeCrPt$: 
[0 0 17] 

tITO-ftbt(iMAH Ni81Fel9^FeSiAl, FeSi,Fe gOColO-£:£& 
•5>V^£, CoNbZr, CoTaZr, CoFeB, CoTi, CoZr, CoNb, CoMoBZr, CoVZr, CoMoSiZ 
r, CoMoZr, CoMoVZr,^ L < ttCoMnB^CDCo^y =E;b7 7^TO, &£V^£FeSiNb 
, Fe(Si,Al,Ta,Nb,Ti)N^<©FeaS«i[3lSftMW, MnZn 7 x ^ >f h ,NiZn? x. =y <i V 

m<DM<tmttm^t>mt. lv>„ uri*, Fe,co,Ni*^e>a 

«ftfe^M3fiflBltt7ClRS:50XJK-ii^tf«ltt«:-e, #Jx.k£FeXCo(100-X) (15^X^100 
)MjER(OFeCo^^, NiXFe(lOO-X) (40^X^70) jfifdcCONiFe^^ NiFeO^, 
(Dffi, FeCi\ FeSiAl ,FeSi ,FeAl, FeCoSi, FeCoAl, FeCoSiAl, FeCoTi, Fe(Ni)Co 
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)Pt, Fe(Ni)(Co)Pd, Fe(Ni) (Co)Rh, Fe(Ni) (Co)Ir, Fe(Ni) (Co)Ru$E©$Hgffi, 
&£V^£#?i|^'f4^:£,££FeN, FeTiN, FeAlN, FeSiN, FeTaN, FeCoN, FeCoTiN 
, FeCoAlN, FeCoSiN, FeCoTaN^<Z)^fl:#k tfcFe^^, %>Z> V^iXMnSb, Ni 
,Cu,Pt^P>a!tf4xfc^^;< 3) ,LaSrMnO,LaCaSrMnO,Cr0 2 ©A- 7% % V y 

*BH8ffi#, ^n^A>f xt:°*;H»ft;^> ^-^>yhSM 

[0 0 18] 

ttftf2©'J?ft<i:ti3l T*mf& Sftfe ^® ftt^^ IC JdV^T, tuf E^ffittS 1 

#ft©j8t£:M2Xd2£ L/, M2 Xd2>Ml Xdl X%>Z>'P&< fc=b 1 -D(DMiS,^&U0 
?$:i^Atb, MlXdl>M2Xd2-e^>Sgfi^ftJi : foL<ti, l»tt^©*T?*^ 

am * &^3i £ i- s r n znm n •* z> 2 Mam* &m&&t>i*fcmMtiLmm 

[0019] 

sjf #£%>k:i^£irj£"c fetus, i^— ^fi^©^»?K»fc^bT, sfry-A#*:*& 
ffim&n&vtm£.m*B wttm.$i zm&m&oimmmcDM 1 ®. &k v^ ten* s 

[0 0 2 0] 
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[0 0 2 1 ] 
[0 0 2 2] 

3<d<2. 6 n m(Dffim^&&&W:nWiMM^&ffim^''V tfMt. L/V^ 0 

[0 0 2 3] 

«K^#iK'fb$niSVNMRS:»sr ii^^SS. d#o. 3J^T 

^*«ff*34x& 0. 3 nmJL^_t 1 0 nmgTSST^SI t^l* LV*„ 
[0 0 2 4] 

4#fCCu, Ag, Au, Ru, Rh, Ir, Re, 0s#J:V^ o * fcttitl £ CD^M^-n^ 

o 

[0 0 2 5] 

££#fC, H^«H$»S:«^f SflSffi^S©^ ^ra»ffllJ:»Jm (m= 1 , 2 

#f l t ©«KbiinE# mm t -r z> z. n # «rtg ^ * & „ 

[0 0.2 6] 
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SMmX d m<Z)Mfn£fIfrJC-f £T% /WT 3 

[0 0 2 7] 

e a ^ffi « w & -r * #M8ffift , & £ ^ « H^a-ffiM w & « & t s ^iKttft 

ftil L/T+^fififiilffeSittfM^ftS. 
[0 0 2 8] 

*tf5fc&<&#N8ffi&«X(X=Cu, Ag, Au, Ru, Rh, Ir, Re, Os) fcgfcffc*, gftft 
, J^fb%, fflKt&fr&jBtftlfeR (R=,Si02, SiC, Si3N4 , A1203, A IN, Cr203, 
Cr2N,TiO,TiN,TiC,Hf02,HfN, HfC Ta205, TaN, TaC, BN, B4C, V^£J^±<£> 

&&m) zx/ r(d 2 m&±<D^mm^ & z tx'&mm&n^tf %*>tiz> 0 

*fc#l&WcBTifiJS#Fe, Co,Ni£|&<, I Va~V I afc J:tf, V I I I £ <k 
[0 0 2 9] 
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[0 0 3 0] 

&fcBLm&&#Mtf* Mn, Tc, Ru, Rh, Re, Os, Ir, Pd, P 
t, Ag, Au, A lfr^mi£ftfr'Pte< imt.C r©#^Tf»Si:g, ft 

tifcKMS'ffi$:*t= *fer*ie>©^ssfiaiii^^©*sn7csg*«i oat%j^ 

[0 0 3 1 ] 

#tC, jRBHKtt#»#, ffiJER^S Cr X100-M Me X (MeteRe, Ru, Rh 

^e>a«ti&^«s< at) is) T*mzn, 1^x^20 cm^*%) ©iitfe 

[0 0 3 2] 

#IC, jRBHKttttJItf, l§f£5£ M n ioo-X Me X (Mete Pd, Pt 

fr£»tfnfc4>fc< a*> i«) 40^x^55 cofga-e 

fe^HlC^*b^iilIffi&^t„ rtltt. IrMn, FeMnlCjfcSKU 
*##V^&ir&£ a^fctlS., *fei<Z>MnMeffi^{c, £e>(CTc, Ru, Rh 
, Re, Os, Ir, Pd, Pt, Ag, Au, A If 0 a t%£t 

t# * *i t v * r =& mn tc m * ^ 

[0 0 3 3] 

££IC S^tt^«^T^JS±lc^^ti, «&iBT*fiJffa«&iE,RSHKffi#® 
#fcc,fct£fctthc P , hct«3i^e,a!«tife^'35i< a% 1 o<3D*ga*Jg, &5V^ 
ttfifiBTiftMa mnZJx&M'ftfaMtf^irn&bccn&T'&Z a^, ©3!H£#rRl± 

aicj; U, H»^tt#**^«7C5R©J£K^»MSti*fc»7?»saS*5*i* 

o 

[0 0 3 4] 

#IC, £3fc«Btt#*#, Mn 10Q _ x Me x (M e l£ Pd, P t # e>3Btf*lfc4> 

fc<a%i«) x-m^n. 40^x^55 ©*kht?&*j, r^if^ 
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NiFe^fcttNiFeCr? Rft&&M<DtgM,&&[iil±'t&Z.t.'V* 3 0 0 °C 
[0 0 3 5] 

[0 0 3 6] 

[0 0 3 7] 

mmtm^mmm^m^^^miHiz^^x. &mm&^.fo/mm. mmzt=. 
i*mmismm&&<*/&m®M&#<D£$i&3mm&* mm. mmtfr&mm^ 
mm&&#/&m&m&{*<D& : !>*2mmm* &&w*m&i*Mtj t ±®. mm. 

Xj£Fe304, MnZn^^^^f K NiZn~7 a: *y >f h & if © 7 x. <y A V UP(\^^M £ tl 

s;*t?*;i/$Hl;#> ^-^^Mifti, *s^tt^n^*>r hSJiftfl:*^ 

£fci£TM0 (T=Fe, Co, Ni M=A1, Si, Ti, Zr, Hf, V, Nb, Ta, Cr, Mg)^©fifrffc 
*8H8f£###*UV^ ££Ml«3Mtttt£LTteTN, TMN(-^T% T=Fe, 
Co, Ni M=A1, Si, Ti, Zr, Hf, V, Nb, Ta, Cr, Mg)!9f(Z>M;*&&fiBffi##M* 
LV*. *fc££aiS-£^$H8ffi#fc LTttTMC(m:\ T=Fe, Co, Ni M=A1, Si, Ti, 
Zr, Hf, V, Nb, Ta, Cr, Mg)^gffcfeS^£##M3; U^. 
[0 0 3 8] 

«i$#s©4>fc< spa*, r ^ ;i/ 7 7 ^ ®itt# t 5 1 1 tuii^Sfeii 
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#\ M^.liCo(Fe)NbZr, Co(Fe)TaZr, CoFeB, Co(Fe)Ti, Co(Fe)Zr, Co(Fe)Nb, C 
o(Fe)MoBZr, Co(Fe)VZr, Co(Fe)MoSiZr , Co(Fe)MoZr, Co(Fe9MoVZr , % 0 < l£Co( 
Fe)MnB^A«»* 

[0 0 3 9] 

2^df^50nm, 
5lda^l00nm 
0. l^df/da^5 
©IB t'$> S iatSSI^S^f? t J> § o 0}tlKffiJI©J?##2 nmJ;tJS 

v^, iS»?Ktt^»A^a)fi£«i:ic«fcyHj£Ji©?K^^b^jers 0 ££5 0nm 

G>m&ifi5 nmJ:»J#V*fc+#fc0£&#it&#5wfc#T?£fcV* o ^felOOn 
m<fc»JJ£v>£:, *ISJ£«[tCJ:»;@j£SO^^fcS:{Eii'tS 0 #lC3 5 0°ca_t 
£>iM;3glC;}3^T, MRtf)^ft#4>&VV b^d f il d a CDltfe. 0. 1^ 

df/da^5i:^ D o. i«fc»j%/h<*v*fc, Jgfaffi«*«jgr. U^-T<, $.f=. 

[0 0 4 0] 

summit. TfflsaMM-Ltcjgj&atu tifgBTSiss«#, &m4s>mm-e&& 

[0 0 4 1 ] 

r©io £ U T l£, Ag, Au, AK Cu^^>3g«tlfc^&< 
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t.% im*3.mf&£?z>-Mmmmi&mm£.> i va~v ias^usv 1 1 

, Sitfi^II ©J?* i: L t tt» n m~ 1 0 0 n mil, ft&,&WfflM 
[0 0 4 2] 

£ friZ^mfot. LTttWAtf, ,Si02, SiC, Si3N4 , A1203, MN, Cr203,TiC,Hf 

02, HfN, HfC Ta205, TaN, TaC, BN, B4C, DLC, C60, $> & V^ itWiBit^^fDm^ 

[0 0 4 3] 
[0 04 4] 

iii^ffiSKtf 0 . 0 1 m 2 J^T-e^Sm<Z)l*I-h$:|g|U> l«lC»fiHbfC J: £ 

umt!(D^it. mmmm&<D&it<Dmm*ft&<D*ftm<Dmi&i&tjimtt£ 

[0 0 4 5] 

tfc^nitbtit jBSg^JH©* V,Nb,Ta,Cr,Mo,W, Cu, Ag, A 
u, Ru, Rh, Ir, Re, 0s##$LV^ o £ f- Z.t^ e>0>7G3g##«tt 

flffl-ffc^^baitittfcR (R=,Si02, SiC, Si3N4 , A1203, AlN, Cr20 

3, Cr2N,TiO,TiN,TiC,Hf02,HfN, HfC Ta205, TaN, TaC, BN, B4C, &£mi£A_t 
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[0 0 4 6] 

^-^^hSItt, &&V^±^n -f Miftftf, ££liTM0 (T=Fe, C 

0, Ni M=A1, Si, Ti, Zr, Hf, V, Nb, Ta, Cr, Mg)^©lfcftft&«M$ft##* L 
V\ ifcSHg^SSHKtt^iiLTttTN, TMN T=Fe, Co, Ni M=A1, Si, T 

1, Zr, Hf, V, Nb, Ta, Cr, Mg)^(Z)^ftMM£##M£ b Vn 0 £ fcj^itl^ 
3M'[4#il LTliTMC(^^-e, T=Fe, Co, Ni M=Al, Si, Ti, Zr, Hf, V, Nb, Ta 
, Cr, Mg)^jW£l,V^ T^JVyr^Unt. LT. #»J/U£Co(Fe)NbZr, Co(Fe)T 
aZr, CoFeB, Co(Fe)Ti, Co(Fe)Zr, Co(Fe)Nb, Co(Fe)MoBZr, Co(Fe)VZr, Co(Fe) 
MoSiZr, Co(Fe)MoZr, Co(Fe9MoVZr, tj L < teCo(Fe)MnB^#W£ L 

[0 0 4 7] 

##§0£<DM«^Ma^l£»H^<z> £ tfn&tt if ^ y Jg £ * s d i: T\ 

[0 0 4 8] 

V7i3J K£ LTt^V^r £T\ y if #^&V^iSr S /N 

[0 0 4 9] 

*fe*»W©efi?KffiM©lR^=K®«**iS: a, «*g«B«:b£-r5i:, a/b# 
[0 0 5 0] 

ife^W^SMSfeMiK^fitaR^ii. 3 o o°cj^±4 5 O'car^y^u^ 
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[0 0 5 1 ] 

*»W©SM«MlK^Sm*^T?#{cS!aflaifi^&MVNfc^^tt, 3 0 0 
°C^_t4 5 0°caT©^*^S?:M-r3i:T\ $ e>fC^@£i&#£#£3 

[0 0 5 2] 
[0 0 5 3] 

[0 0 5 4] 

, <4*y\f-J*'rtfi?i/my (IBD) . ^7^^-^ft>t'-Aife}iRF, 
DC. ECR, ^'Jnx I C P*feWl6l.jt-y»; h^t'fflX/t-v # U 



mtiE# 2001-3067157 
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ft 3* If -Ax ^V-XMBE, SJGSttsM?, jRlStt;*Av*&/a 

^T^SgLT* 3: fe&ffiJ«iKffiT??gfftfiU KfoitmcDm*. ft*. 

RFW, W£ I C P^IC J: U 58£T*££ 0 

[0 0 5 5] 

5>r*>^U>y, RIE, EB, F I B^<Z)^3Ilft&£V^ft^|ft:ny^>^ 

[0 0 5 6] 
(HIM 1 ) 

[0 0 5 7] 

(■9->y;n) 

Ta (3) /Cu (500) /Ta (3) /PtMn (30) /CoFe (3) /Ru (0 . 7) /CoFe (3) /A 1 203/N i Fe (8) /Ta ( 
(-9->>Ol/2) 

Ta (3) /Cu (500) /Ta (3) /PtMn (30) /CoFe (3) /Ru (0 . 7) /CoFe (3) /A 1 203/N i Fe (4) /Ta ( 
3)/NiFe(4)/Ta(3) 
(-9->^;i/3) 

Ta (3) /Cu(500) /Ta (3) /PtMn (30) /CoFe (3) /Ru(0 . 7) /CoFe (3) /A 1203/N iFe (5) /Ru( 
0.7)/NiFe(3)/Ta(3) 

m% Ta(3)/Cu(500)/Ta(3)ttTSP«M^T^«. PtMnlijK&flStttt* CoFe( 
3)/Ru(0.7)/CoFe(3)tt@^«Bltt», Al203«ifr|8Jtf , « U # B SHKffiJS («^®T 
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[0 0 5 8] 

»«L3®*frtt, 240°C, 5k Oe 1 . 5TOfot„ -tfl-eflCD^/f 

m*7* h U y^77-f %Mv^Tlll^lifll*<2~iO/ttM#K:ja:S J:-5lc^-b-S!Jc«t 
MJXU ±as«ffi&EMSU Hf 1 tCaV* J: -5 &»T® 

, *rajS^cS^^tl^m^ ^ •®a^citi^bTM^^c/J^$v^^^$i:bfe 0 inn 

fcUI^OMR&ia^lzgiB^eStCJ: y^ST?«IS3£Ufc. EI2~|M4 JCfSM 1 ~ 3 
©MRfiMM (5X5/im 2 ) &aVr„ RAliMtl*, 60-70 Q n m 2 iStl,S 0 S*** 

o£ 0 — fflftSTftt, MRli25X3gSt?, 400 OejE#lC#«tt&MRte©gEffi# 

3WK*fc*fL"C-Safeff^lRfS:lRl<fctt)lc, MR^ (^fiSM-ett^raWS: 
mti±T(Dmit^^BL^7) JCfcStf, 4000e^T\ #MBH£# 

[0 0 5 9] 

r^ctc, citie>©-9->^;i/©±5o (oe) -e<z)MRffliW<o^^e>, 

[0 0 6 0] 
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0 6 \z^ti?n<D&M(D. m^mzn^&inMji<Dmt*7si~tr 0 nnixizm 
&x\ 2x2A» 2 ©i?tti^i &ria&«i^*«Me>tis. £twifl&tt#jgic]R 

[0 0 6 1] 

-y->^;b2 JCo^T, NiFetc^*tlfe#fl8ffi#J»TfS)*Ta<3Dj|[i!iLS:|E^.tni?K* 
©2E'ffc£W<fe 0 Ht^-fr^f XWU 2X2M« 2 i:lfe. TaJ?##2. 6 

~1 Onm&mmT'iZ-V-y^JMD J: »J *»<£v^8tf7 &#fe. bTTatf) 
AS, Ti. Zr, Hf, V, Nb, Ta, Cr, Mo, W Al,Si02, SiC, Si3N4, A1203, AlN, Cr 
203,Cr2N,TiO,TiN,TiC,Hf02,HfN, HfC Ta205, TaN, TaC, BN, B4C&£{CDVNT 

m^r=.hz.a. }m&<D±m> nit®, mtm. ^itm^^nnx^^x^t 

[0 0 6 2] 

#ClC, -9->^;i/2 ICOVNT, Ht^-tM X£ 2 X 2 fim 2 t LU&&ti2M CDNiFe 
5, 1 nm^-hl 0 0 n miZTX\ZmmJl<DWLPi$mMX fee r<Dg|JS<Z>«SB 
££#{ci«L^;*Hi, JgirrsMfttfJi&tife., r©l8tt#Ji©IBIJM<BW 

;ba : NiFe(x)/Ta(3)/NiFe(Y)/Ta(3)/NiFe(Z) 
: NiFe(X)/Ta(3)/CoFe(Y)/Ta(3)/NiFe(Z) 
-y->^;i/c : NiFe(X)/Ta(3)/NiFe(Y)/Ta(3)/CoFe(Z) 

, X+Y+Z©J£##— }£<Z>&#tC;j3V*T, X+Z=Y©&#T?fl£v^$:*j#f§ fctl, £ <b 
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(C&^T, NiFe<DfgfaM:£Msl,CoFetf)ggfn^t£Ms2£t-£ MslX(X+Z)=Ms 
2 X Y ©^T'{£VNma*7!)^#^tl, ft/jN'fitliX=Z ®^r^ofe= $?>{c-9->^ 
;i/ c "7? li, Msl X X+MS2X Z=Msl X Y<DB#{C<£V^^;fr £#£ G 
[0 0 6 3] 

= 1, 2, • • •) #g{C@B«3;ft£i&ffi#Ji£, M^jfmiiU fufB^ffitt 

mx d m<Z>ife&#J7b\ m7^|f£T?&-g>MmX d m(Dm%l ZMW&ttZ'W b Vn £ £ &C{gV^ 
£ # £ ^igfitf^tf "Tig £ & S r £ s „ 

[0 0 6 4] 

-tf- 3 ICO^T, NiFeC^^tlfe^tt^Mi: IT, V, Nb, Ta, C 
r, Mo, W, Re, Ru, Os, Rh, Ir , Cu,Ag,Au{CO ^TtfiffitHD^k ZM^tc-o M^- 

v^xitz x 2 /*m 2 £bfc 0 v-y^;v3 nmm^. mmti<Dmtfy-y'7;\si i:v 

/h3 < fcS2MBtt#®ff#l±, VTttO. 9nnu Nbt'lJO. 9 5 n m, T a 
T'&O. 7nnu Crt'BO. 7 n mu MoT'ttO 5 2 nm, We&£0. 5 5n 
m, Re-eiiO. 4 2nm, Ru*eiiO. 8 nm, I rt'SO. 4 n m, Cut'iiO 
. 8nm^if0J:9(:. ^lnmi »; fe/Js$ V^IigcT* ft/Ml £^ U 
ffi^S©J¥*«<Ji^.SJcfev%, VNo^^^^-9->^;i/®i:lsI^{c^T^^b 
, VT?ttl. 8nm. Cr"e&2. 5 n nu ReTIJl. 5 n m, CuT^i 2 . 1 
nmm<D£olZl . 5 — 2. 6 nmt'S»t5 " t^t'tt. ft, 
^Jx©, #»ffi^»«JS»^m^^?>m»bTVA^fetofC, |g|»©BIJ?fctt# 

[0 0 6 5] 
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+f->^;i/d : NiFe(2XX) 

•V-y^Jle : NiFe(5/4XX)/Ru(0.7)/NiFe(3/4XX) 

£U XZ^&Z£X*m-ftfom<Dmmik&VkZM'<f=.£Z.?>. 0.5nmg±l 
0 0 nmUT^lZVy7)lb<Dm&lZ&\<\TffimjJ<Dffi'PtfmMr*gfr 0 10 0 

[0 0 6 6] 

M&£I^PT*&£££Ci«^MR«^4>L£o 
[0 0 6 7] 

i^-V^^f : NiFe(X)/Ru(0.7)/NiFe(Y)/Ru(0.7)/NiFe(Z) 
-^>^;i/g : NiFe(X)/Ru(0.7)/CoFe(Y)/Ru(0.7)/NiFe(Z) 
f>^;i/h : NiFe(X)/Ru(0.7)/NiFe(Y)/Ru(0.7)/CoFe(Z) 
£ov*TX,Y,Z<fe#*lC^ft31*Sr£:TW/«fc. ^©MHI, it>-^;i/fT^i, x+ 

it^^^g-eti, X+Y+Ztf)jJ^#— ^tf>^#&C&V^ NiFeCDffiJftHK-fb&Msl.CoF 
e©fi&3ftnBtffc&Ms2fc'r5fc, Mslx(X+Z)=Ms2XY ®^#T?MRtt/h3 <&U, $ 
/^mtHi=Z ©^p-e&ofeo 3 ^{C-tJ->^;i/hT'ttMslxX+Ms2XZ=MslxYCD^{CM 

[0 0 6 8] 

1, 2, • • • ) #B£IJ«S*lfclK«#*3:, MiffcJImiiU mm'&foM 
[0 0 6 9] 
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T, NiFe&£ V^±, CoFe£M V^#^ CoNbZr, CoTaZr, CoFeB, CoTi, CoZr, CoN 
b, CoMoBZr, CoVZr, CoMoSiZr, CoMoZr, CoMoVZr , t> L < ttCoMnB^<£>Co^T ^ )l 
7 &&VW±FeSiNb, Fe(Si ,A1 ,Ta,Nb Ji)N^<DFegfflMg||$m & 

eCo-^-^, NiFe-^-^, NiFeCo-^^, ^COffi, FeCr, FeSiAl ,FeSi ,FeAU FeCoSi, F 
eCoAl, FeCoSiAl, FeCoTi, Fe(Ni)Co)Pt, Fe(Ni) (Co)Pd, Fe(Ni) (Co)Rh, Fe(Ni) 
(Co)Ir, Fe(Ni)(Co)Ru^©SHBM£, V^i#?»iKffi-£& f £ £FeN, FeTiN, FeA 
IN, FeSiN, FeTaN, FeCoN, FeCoTiN, FeCoAIN, FeCoSiN, FeCoTaN*gE<Z>g<ffcft, 
££Fe304, &£m£XMnSb,(X«, Ni ,Cu,Pt# bStftlfc^fc < t % — o) ,LaSrM 
n0,LaCaSrlfn0 f Cr02©A— 7^ 9 U >y feS^li, ^ n % <i V WkttM. M 
nZn^i^>r h ,NiZn^x^-f h^<Z>* tf*;i/MM;#> hWtlf 5: 

[0 0 7 0] 

3^J^±©^WTtt*RIM£UTAl203&M^fc#, 3<Z)tf&Si02, SiC, Si3N 
4 , A1203, A1N, Cr203,TiC,Hf02,HfN, HfC Ta205, TaN, TaC, BN, B4C. DLC, C 

[0 0 7 1] 
[0 0 7 2] 

1 

Ta (3) /Cu (500) /Ta (3) /CoFe (32) /A 1 203 (X) /CoFe (3) /Ru (0 . 7) /CoFe (3) /PtMn (20) 
/Ta(3) 

•^>y;i/2 

Ta (3) /Cu (500) /Ta (3) / (CoFe (4) /Ta (3) /CoFe (4) ) *4/A 1 203 (X) Fe (3) /Ru (0 . 7) /Co 
Fe(3)/PtMn(20)/Ta(3) 

■^>^";i/3 

Ta (3) /Cu (500) /Ta (3) / (CoFe (3) /Ru (0 . 7) /CoFe (5) ) *4/A 1 203 (X) /CoFe (3) /Ru (0 . 
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7) /CoFe (3) /PtMn (20) /Ta (3) 

i^T?, (CoFe(4)/Ta(3)/CoFe(4)j*4tl±, (CoFe(4)/Ta(3)/CoFe(4))jf & 4 

3# y ig Ltf^i u r i: fcSufc-r So 

[0 0 7 3] 

5, 10X25, 20 X5 0, 40X100 /* m 2 lC * -5 J: 3 fC ;* iC^Hfl^HX 
U IlW^ffilt, l^ii^lU 0 7, AOf08JC^-rj:^ftWT® 
&*foiS*aSS«^M3S?i: Lfe. ft. -9->y;bl~3(Dtfir^S-?:^-g>Al20 

ICfflUSfcHSLTHS. $t»X^, 300°C, 5 k O e (D&fttpT- 1 . 5 l$|g|$MQ! 

[0 0 7 4] 

EI 7 ©^^KflMHflDX hfc^y 1 ~ 3 fC £ V*T -£ft-£ft<BiJtfl8tf7 ilM R & 
JtieLfeo (^1) tCasf. 2 X 5-2 0 X 5 0 /i m 2 ©^ ^ 3 0 

R^r^L^c i^W4 0X 1 0 0 /im 2 T'{i, if>^;b2, ;b 

3 iifcMRteiffv^tfxz), -9- y 3 <z>miK*tt-9- > 7> 2 £±0 o T 6 r £ 

[0 0 7 5] 
[iSi] 





MR(X )/ ta^^(Oe) 




•*)-yy°)i 3 


2X5 


39/49 


46/40 


46/3 


10X25 


40/18 


46/16 


47/ 3 


20X 50 


41/15 


48/15 


49/ 2 


40 x 100 


37/ 9 


45/10 


45/ 3 
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[0 0 7 6] 
[0 0 7 7] 

(Hi«3) 

■7 y * h n > * v * ic £ »; s i a&BMb£«± © s«m & l . 

[0 0 7 8] 

Ta (3) /Cu (500) /Ta (3) /PtMn (30) /CoFe (3) /Ru (0 . 7) /CoFe (3) /A 1 203/CoFe (dl) /Ru 
(0.7)/NiFe(d2)/Ta(3) 
(SHR^dl, d2tt^Jp:T'#^»nm) 

-eti-en©^!^?* h V &Mv*T^?-iB#t#2/i«*!K:&.6 «fc 3 

^J&WrlBSr^o^MSSM^SSt^iiLfe. 260°C, 5k Oe 

-e 1 . 5B3M8tffofc. f^$gl,fe^$:±200(Oe)©pp-5r^PtiT'MR$:S!f 
)£U JtKW/J^filJiK^fCfeWSMRcO^bSrW^fc. (3*2) iC^fo 

fftii?CoFe®ffifDlK'fbMltt2.15T*fcNiFe©iafniKfl:ttM2ttlTT?, CKDJffij**?? 

MjJ d22 & , d22= (M2 X d2-Ml X dl) /M2 J: »J HC tfj UEP ft IC 33 £ Rffi ft t? 

©S^#^IS:$:*«bfe1BT'feSo mfcSte, Mlxdl-M2X d 2 ©Ifijisf-ffi-e&S. 
[0 0 7 9] 
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C*2] 



dl 


d2 


(Ml x dl+M2X d2) /S 


(M2Xd2-Ml 
X d 1) /M2 




MR (X) 


2 


4. 5 


44 


0. 2 


0. 00008 


40 


2 


4. 8 


18. 2 


0. 5 


0. 0002 


46 


2 


5 


13. 28571429 


0. 7 


0. 003 


47 


2 


10 


2. 50877193 


5. 7 


0. 004 


49 


2 


20 


1. 547770701 


15. 7 


0. 008 


43 


2 


30 


1. 33463035 


25. 7 


0.012 


41 


2 


50 


1. 188183807 


45. 7 


0.019 


40 


2 


100 


1.089864159 


95. 7 


0. 036 


30 



[0 0 8 0] 

(£2) (MlXdl+M2Xd2)/S©fli3^1.1«fc.y : fe^S<20J:y=fe/h3lf^ 
?>tt, Nm#:*£V*4§<&, «K©SWl#£&MR#«*J>U * (Ml X dl+M2X d2 

tfif* U MKMPfg^Mfc & o «> i: Sfc>*i * . 

[0 0 8 1] 

tLtt$mwvi*. mmBunt Lxri8iFei9^ m^r^t^. -ftstc, FesiAi, Fe 

Si,Fe90ColO^^&£ VUi, CoNbZr, CoTaZr, CoFeB, CoTi, CoZr, CoNb, CoMoBZ 
r, CoVZr, CoMoSiZr, CoMoZr, CoMoVZr , & U < teCoMnB^tf)Co^y *e;i, 7 7 X# 
&£^«FeSiNb, Fe(Si,Al,Ta,Nb Ji)N^©Fe3£ttj|g||#f*, MnZn^ai^^ 

f#fc 0 ttl^t°^i»^bT!t Fe,Co,Ni#e>38tf*lfc&«3fi«te^3R& 
50%J£*Jr£tr«H£tt-£, MX»HWJCD <fc 3 JC, FeXCo(lOO-X) (15£X£l00)Jffl 
^©FeCo-^-^, *©ffii:L/TNiXFe(100-X)(40^X^70)jffl^CDNiFe^^ 
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, NiFeCo-^-^, -£tf)ffi, FeCr, FeSiAl ,FeSi ,FeAl, FeCoSi, FeCoAl, FeCoSiAl, 
FeCoTi, Fe(Ni)Co)Pt, Fe(Ni) (Co)Pd, Fe(Ni) (Co)Rh, Fe(Ni) (Co) Ir, Fe(Ni)(Co 
)Ru*$<D&MSi&. &SWi#S£$Btt-£&,£fcFeN, FeTiN, FeAlN, FeSiN, FeTaN, 
FeCoN, FeCoTiN, FeCoAIN, FeCoSiN, FeCoTaN^<Z)ltfl:#K ££Fe304, &£<^ 
«XMnSb,(Xli, Ni,Cu,Ptfrp3 5tgte:*l£:4>&< £. — o) ,LaSrMnO,LaCaSrMnO,Cr02 

®/\- 7* Z u y^&iKttfl:, ^n?*;*j-f h§»ft:^ x t?*;i/§^M?> # 

[0 0 8 2] 

NiFe* y LfcT»S/- ;i/ K±lCTS6«*^^HSli: UTTa, @5£ 

i&ffiJl 1 h L/T, PtMn(20)/CoFe(3)/Ru(0.7)/CoFe(3), tpHJg 1 £ LTA1203, 
m>&ftM 1 ti OTCoFe(l)/NiFe(4). btTa(2) MUfc®^ ^ itM 

(0.7), «|ffiftM3T?&SCoFe(2), 2 ~Z$>Z> A1203, H^iftl2t'*5C 

oFe(3)/Ru(0.7)/CoFe(3)/PtMn(20)£#«Jg&^/£U V *5 V 9 4 
J:^JC^-b-iDXLfc«, JSIS«li»JBl2 Sr^L, &£t£>llJB 2 _hgp */ - ;i/ K & 

[0 0 8 3] 

[0 0 8 4] 

TBPS/'-^ K/flS£t#*IS 1 /PtMn(20)/CoFe(3)/Ru(0.7)/CoFe(3)/Al203/CoF 
e(l)/NiFe(4) 

/N i Fe (10) /Ru (0 . 7) /CoFe (2) /A 1 203/CoFe (3) /Ru (0 . 7) /CoFe (3) /PtMn (20) 

«Ji2/_tass/-;i/K 
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ffi*2 ^mtim^m<Dmt^m^n^nxm^^m^^-tziiiz^^ 0 ± 

> y<7V V7.i$A F£±BmMm<Z>m&ZV 2 £ U -?-4x-rtl<Z)«^©^$:0 1 
0 <D J: e> IZ-frZZtX. S/NO^-fe 
[0 0 8 5] 

[0 0 8 6] 

(mmm 5 ) 

[0 0 8 7] 

1 

Ta (3) /Cu (500) /Ta (3) / (CoFe (3) /Ru (0 . 7) /CoFe (3) ) /A 1 203 (X) /CoFe ( 1 ) /N i Fe (4) 
/Ta(3)/NiFe(6)/Ta(3) 
i^>^";b2 

Ta(3)/Cu(500)/Ta(3)/(CoFe(3)/Ru(0.7)/CoFe(3))*10/A1203(X)/CoFe(l)/NiFe 
(4)/Ta(3)/NiFe(6)/Ta(3) 

Ta (3) /Cu (500) /Ta (3) / (CoFe (2) /Ru (0 . 7) /CoFe (3) ) *10/A 1203 (X) /CoFe (l)/NiFe 
(4)/Ta(3)/NiFe(6)/Ta(3) 

Zl 3 T? , (CoFe (Y) /Ru (0 . 7) /CoFe (Y) ) *10 £ te, (CoFe (Y) /Ru (0 . 7) /CoFe (Y) ) M 
*\m$i*)MLXftW;^fcZ.£*M.m-*Z> a CoFe&ggfrfMstf 2 T\ NiFe 

1 TCDfetf^M^feo 
[0 0 8 8] 

-£;ft^;ft<Z)#JiJg|£:7# h U V ^57 -< ?:ffi^T^^®a^2 X5, 1 0 X 2 
5, 20 X50, 4 0 X 1 0 0 m 2 iC & -5 J: ? fC * ^MlCMMDX U JSWftfcii 



ffilE#2 001-3067157 



#2 000 — 249340 

fltlX^ 3301C. 5 k O e 1 . 5 ©r»l?:l7o fe„ 

[0 0 8 9] 

^ft?ft(DMRZ±50QOeX*m%.Lfr%£mZ (*3) (C^ 0 
[0 0 9 0] 
[|S3] 





+r>7 p ;u i 

MRU ) 


MR(X ) 




2X5 


25 


30 


18 


tOX 25 


27 


32 


18 


20X50 


26 


31 


22 


40X 100 


17 


22 


10 



[0 0 9 1 ] 



ML. t>^l/3T'tt, ##;fr^§?CE>MR4#'f££^L£o Ufflfra^MOX 100 At m 
2(7)^^^cD-9->^;i/^tt. lf>y;i/i ~3 ^icMRtf^Ttf^^o r*U£, 

H^-S^ff * L1000 # m 2 *M?Lf~&t~ y T% H^lKffiJiW^Ea^fWttf 

Z> (CoFe (2) /Ru (0 . 7) /CoFe (3) ) *1 0 Jf b # £ 15 , 3 fi SBffi « V2b& CoFe 

(D/NiFe(4)/Ta(3)/NiFejff©^EiCSLtl$:^D> MRjW6Tl/fc=&©i:J&;b*l<5 

[0 0 9 2] 

r©«J:e>(C, H5e&tt»&«j£^S#ffi#JI<0|*J, cf»ISIJi«IJ:yni (m=l, 
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tfmm-e ^ z> i n ifi&fr z> . 

[0 0 9 3] 

-9->^;i/2 tCo^T, CoFe{C$£;ft£#^<K#;Jg£ IT, V, Nb, Ta, C 
r, Mo, W, Re, Ru, 0s, Rh, Ir, Cu,Ag,AuiCO \^XM K<D^it £ff^£o Mf&M 

aiinoo~4 5ortifco sfcm^vj x\$z x 2 ^m 2 i: l£ 0 

2 i:|^«JC, WVM^RA<»e>tl<6*flaitt*©J?*tt, 0. 3nm~2. 6nmtf) 
[0 0 9 4] 

^'M:JStf)J¥^i: LT&£1±. 0. 3 nm^±l 0 nm^K'feSt^C 
[0 0 9 5] 

(mmm e ) 

[0 0 9 6] 

Ta (3) /Cu (500) /Ta (3) /CoFe (3) /Ru (0 . 7) /CoFe (3) /A 1 203/CoFe ( 1 ) /N i Fe (4) /Ta (3 

) 

Ta (3) /Cu (500) /Ta (3) /CoFe (3) /Ru (0 . 7) /A 1 203 (0 . 25) /CoFe (3) /A 1 203/CoFe (1 ) / 
NiFe(4)/Ta(3) 

■9->^;i/3 

Ta(3)/Cu(500)/Ta(3)/CoFe(3)/Ru(0.35)/Al203(0.25)/Ru(0.35)./CoFe(3)/Al20 
3/CoFe(l)/NiFe(4)/Ta(3) 
■9->^;i/4 
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Ta(3) /Cu(500)/Ta(3)/CoFe(3)/RuAl0(0.8)/Ru(0.35)/CoFe(3)/Al203/CoFe(l)/ 
NiFe(4)/Ta(3) 

lit, CoFefcj:te?MjBtf;#2 .2T, NiFe& 1 Ttf)=b<7) i&Jg^fco 
[0 0 9 7] 

*tl-?*l©#»Kfe7* h'JV^77^ £/BV^Jii^-m*#2X2^m2iC&£ 

JfT*&SAl203<Z)lg|J^tt, -e*l-?tl©3}|^®«tiCfeV^T, RA#100fi/tm 2 ;|g|g 
[0 0 9 8] 

300 o C&t>*400 o C-£\ 5k O e 0>'?K#if»T? 1 . 5 BfimMLS <M?o 

a 

[0 0 9 9] 

[0 10 0] 
[^4] 





-y->y;u i 


^>-f)l 2 


•#>-?)], 3 




"C 


MR(%) 


MR CD 


MRU) 


MR (JO 


300 


48 


43 


35 


30 


400 


2 


15 


13 


11 



[0101] 



7?ti, 3001C©|ft«tia , T?t±ft : fcl*V^MRS:^Ofe : fe©©, 400°C ©MSI^T^i* 



3 4 
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mmmv- y 7)v ic ss cfi -e & & a i 203©Bft-fb&# ^t^ofcri: # 

[0 10 2] 

£fc£©te<D2afc*^#lM8ffift;JIi: LTIi, ^MX(X=Cu, Ag, Au, Ru, Rh, Ir 

, Re, os)t.mitvs. mtm. wxm. m^^^mitnr^R (r=,sio2, sic, s 

i3N4 , A1203, A1N, Cr203,Cr2N,Ti0,TiN,TiC,Hf02,HfN, HfC Ta205, TaN, TaC, 
BN, B4C, &S^t±J£U:©-£fft$IO &X/R<0 2 MJgiLtlC IC^S, &^ 

it&m x i: Kfb® r (Dit&yj t. -r z> r t t? % i6i±^ % e> *i & . 

[0103] 
(HJ60I7) 

[0104] 
-9->>Ol/l 

Ta (3) /Cu (500) /X (3) /CoFe (3) /Ru (0 . 7) /CoFe (3) /Fe304 (0.25) /Al 203/Fe304 (0 . 2 
5)/NiFe(4)/Ta(3) 
it > >Ol/ 2 

Ta (3) /Cu (500) /X (3) /Co (3) /Ru (0 . 7) /Co (3) /Fe304 (0 . 25) /A 1 203/Fe304 (0 . 25) /N 
iFe(4)/Ta(3) 

Xti, Hf (bcc) ,Nb(bcc) ,Ta(bcc) ,Ru(hcp) ,Pt(fcc) ,Cu(fcc) £jg£>\ 
[0 10 5] 

■?-ti^tvO#JfJ15:^^ h U yy57-f £fflV^fPH : -®«;tf2X2 / um 2 &C&3 

MT?*>SAi203©flgj?tt, -en^iioig^MgtJcfev^T, RAtflOOfi ^i» 2 ili: 
&££5K:U£o /£JM^(2MR>f»£M^L£^l|l£ (315) iC^-f 0 
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[0 10 6] 



X 




-&>7)]/l bcc 


U- >7)V 2 hep 






MR(%) 


MR(fc) 


Mn 


bcc 


3 


2 


Ag 


fee 


3 


5 


Hf 


bcc 


15 


10 


Ta 


bcc 


15 


11 


Nb 


bcc 


13 


8 


Cr 


bcc 


15 


16 


Ru 


hep 


7 


13 


Pt 


fee 


7 


14 


Cu 


fee 


8 


21 



[0 10 7] 



~F$&M£. IT I Va~V I a£ ,V I I I fcitfCuJ: y Stftlfc^fc < 

e>©if>^;bi:, T^M^f^t) U fCFeMn&£ vnilrMn&JS V^it > yOb £ 3 0 0 
~4 5 OiC©#«*^&&«&(Z)MR&Jfc«* Utiles, *HflSffif©T«lS:fflV^ 
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[0 10 8] 

(mmm s ) 

[0 10 9] 

Ta (3) /Cu (500) /Ta (3) /X (30) /CoFe (3) /A 1 203/N iFe (4) /Ta (3) /N iFe (4) /Ta (3) 
(Sm^CDM^T^fettnm) 

£„ 

[0 110] 

ti^^ffiS^IfiiM^i^tlt. 350°c, ^cfi^Mffl^ 

[0111] 
[0 112] 
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9 3 4 0 



me] 







MR(%) 




XX 1*111 


6 




FpMn 

1 elm J 


7 




V^X U WITH kLu\J 


25 




V-/X *JV/mn«JV 


27 




PrTr 

V^X 1 


10 

X \J 








:^//Di 17 'J 


PrQQRul 

V^x *7*7l\U 1 


90 


^r/nji 17 *J 


U-x Z7«JI\U«J 


2^ 




PrfinRn9n 


94 


X-LiT&JC 17 'J 




9 




Pt-QQ ^Rhft R 


A 
*± 




PrQQRhl 


9? 


^r/JlE r/'J 


Pr-QfiRhl H 


97 


/aE 17 U 


fVftfi Rh9ft 


9R 






7 












1 4 


^c/nBT7 , J 


Pr-QftRol ft 


9*i 




PrRf)Ro9ft 


1 7 




Pr7RR*»95 


c; 
«j 


^c//lBl7 , J 




1 9 


:5*c/7tBT7 4 J 




1 Q 

x j 


^cr//tBl7 J J 




1 9 


^C/flS (7'J 


PrPt 


\*\ 

io 




ding 


1 1 

1 1 




PrROAnRft 
L*x OV/rtUOV/ 


1Q 

i j 


^^r//Ui (7'J 




X o 




Cr76A124 


22 




Cr70A130 


20 




CrPtRu 


18 


mmm 


CrPdRu 


17 


mmm 


CrPtRe 


16 


mmm 


CrPdRe 


18 


mmw 


CrPtRh 


15 




CrPdRh 


13 



[0113] 

(^6) <Z><fce>iC, mMW&.fomi$. Mn, Tc, Ru, Rh ( Re, Os, 

3 8 ffi$E4# 2001-3067157 
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Ir, Pd, Pt, Ag, Au, Alfrt>M&nr=.'pte<£.%im£.Cr<D'&& 

Oik. 

[0 1 14] 
[0115] 

Ta (3) /Cu (500) /Ta (3) /X (30) /CoFe (3) /A 1 203/N iFe (4) /Ta (3) /N i Fe (4) /Ta (3) 

Ta (3) /Cu (500) /Ta (3) /NiFeCr (2) /X (30) /CoFe (3) /A 1203/N iFe (4) /Ta (3) /N iFe (4 
)/Ta(3) 

-y->y;i/3 

Ta (3) /Cu (500) /Ta (3) /N i FeCr (2) /X (30) /Co (2) /CoFe (1) /A 1203/N i Fe (4) /Ta (3) / 
Ni Fe(4)/Ta(3) 

[0 116] 

[0 117] 
[0 118] 
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0 



mi) 









v>7)i 2 








MR(X) 


MR(X) 


MR (35) 


r 1 J. J frzl 


IrMn 


6 


7 


9 




FeMn 


7 


8 


10 




Pt35Mn65 


1 


I 


1 




Pt40Mn60 


18 


24 


25 




Pt48Mn52 


26 


29 


31 


^MM 


Pt55Mn45 


17 


19 


22 




Pt60Mn40 


2 


2 


2 




Pd35Mn65 


1 




1 




Pd40Mn60 


11 


14 


15 




Pd50Mn50 


16 


18 


20 




Pd55Mn45 


12 


15 


16 




Pd60Mn40 


1 




1 




(PtPd) 35Mn65 


I 




1 


<±r -fcA; /jrjl 


(P tPd; 40MnoO 


1 5 


I 7 


21 




(PtPd)Mn 


23 


26 


29 




(PtPd)Mn 


16 


18 


20 




(PtPd)Mn 


1 




1 



[01 19] 

4 0 2001-3067157 



#2000—249340 



j£ttBB'T?tt, SSOr^aSIlCfc^ttlrMii, F e M n Jg*±©»f»*t 

, 4 5 0iC«at{C^^T}t 3 5 0°C J: *J $ £ JC@j£?K##Ji# U TO 
attif ©fi§^ftCD^^£^M£n&;fro&„ — IrMn^FeMn 
t'«4 5 O°C(DM^(C0^'f4S(7)fiSfn^>ft^L<^L, @j£«B##3c 
t> tlfflSlfciRtfjg 3. o T V * £ * © £ ®t> tl § . 
[0 12 0] 

*fc-F>:7;i/G)<z>T*S£ UTN i F e c r >Oi/(D-e&, $ £lcif 

c«3t&f#oT*Wi&<&v*W:h c p, hctSIIioTiIt«tfc„ * 
ill) ®Hft#&<fcoTv*$:i£tf#;frofc. (HJgM8) is* 

[0121] 

3 e>lc-9->7 r ;i/(D©<fce>lc i KgsiflSffi^jccoJiS:|8ws * t-e, $^i:fMa 
[0 12 2] 

g±©ii:^e>, MnlOO-X Me X (M e l£ Pd, 

Pt^&ltf4ife'M<i: ! fe)li) 4 0^X^55 

?>(:Tc, Ru, Rh, Re, Os, Ir, Pd, Pt, Ag, Au, Al^ffi 
Sm-tkifi 1 0 a t %JKT^**iTV*T%€MifcWSM£&^bfc. 
[0123] 
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[0124] 
[0 12 5] 

(mmm i o > 

[0 12 6] 

* > i 

Ta (3) /Cu (500) /Ta (3) /PtMn (30) /X (0 . 5) /CoFe (3) /A 1203/CoFe (3) /Ta (3) 
If- > 2 

Ta (3) /Cu(500) /Ta (3) /PtMn (30) /CoFe (1 . 5) /X (0 . 5) /CoFe (1 . 5) /A 1 203/CoFe (3) / 
Ta(3) 

[0 12 7] 

ir&t>tettmzn^mi£mffim&&m;ffim*z.isr~. 35o°c, 

(DmmzwfeLfrffigk* (*8) JCj^i*. 

[0 12 8] 
[0129] 
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*r )v l 








MR (%) 


MR(%) 




CoFe 


23 


23 


mmm 


Fe304 


30 


34 


mmm 


MnZn 7 jl <y -f 


32 


33 


mmm 


FeAlO 


36 


38 


mmm 


FeTaN 


32 


34 


mmm 


FeHfN 


32 


35 


mmm 


FeTaC 


33 


36 


him 


FeHfC 


33 


36 


mmm 


CoFeB 


37 


38 


mmm 


CoTaZr 


38 


40 


mmm 


CoTaNb 


33 


35 



[0 13 0] 
[0131] 
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[0 13 2] 

^^M'ffi^il L/T«^H»J(Z)Fe304, MnZn^ m ^>f h ©fffi, NiZn^^ 
^HMJ^FeAlOCDJ: 5&TM0 (T=Fe, Co, Ni M= Al.Si, Ti, Zr, Hf, V, Nb, Ta 

, cr, n e ^tbmi l tnr=.-^i^±)^(Dmit^m^x^mm(Dm^&^z n 

&«M8l/T^<5. *fcS3R^3S?Ktt^i:L/Ttt*IIJI6ffiI<Z>FeTaN,FeHfN©ffi, T 
N, TMN ( 3. 3. 7? , T=Fe, Co, Ni M=A1 , Si, Ti, Zr, Hf, V, Nb, Ta, Cr, Mg^ <b 

MC0FeTaC,FeHfCCDffi, TMCCZIZLT?. T=Fe, Co, Ni M=A1, Si, Ti, Zr, Hf, V, N 

b, Ta, cr, uii^m\tt\t^-^^±)^(DmtmmMWx^nm<Dn^mmh 

[0133] 

(Fe)NbZr, Co(Fe)TaZr, CoFeB, Co(Fe)Ti, Co(Fe)Zr, Co(Fe)Nb, Co(Fe)MoBZr, 
Co(Fe)VZr, Co(Fe)MoSiZr , Co(Fe)MoZr, Co(Fe9MoVZr , L < l±Co(Fe)MnB^T'li 

[0134] 

(mmw 1 1 ) 

[0 13 5] 
>Ob 1 

Ta (3) /Cu (500) /Ta (3) /PtMn (da) /CoFe (df ) /A 1203/CoFe (1) /N iFe(5) /Ta (3) 
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(M^(Z)iJ|T'fglin») 

350°C, &«tp T?«&Jgtl©MRte&W5£Lfc*g$£& (* 9 ) JC^i". 
[0 13 6] 



4 5 
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mmdf 


da 


df/da 






run 


run 




MR(%) 




1 


3 


0. 33 


6 




2 


3 


0. 66 


8 




10 


3 


3. 3 


7 






3 
%j 


17 


6 




60 


3 


20 


3 




1 

X 


5 


0. 2 


9 




2 


5 


0. 4 


18 




1 0 


R 

•j 


2 


13 




RO 


o 


10 


7 




fiO 


c; 


12 


5 




1 

X 


1 0 


0 1 


Q 




o 
£i 


10 


0 9 

IS* £i 


24 




10 


10 


1 

X 








10 




21 

X 




fiO 


10 

M.\J 




Q 




1 


90 


0 0*3 


8 


^C/AEly 'J 




90 


0 1 


23 




i n 


90 




2Q 




c:n 


90 




19 

X c? 




fiO 


90 




8 




1 

1 


100 

X \J\J 


0 01 


2 




9 

Ct 


100 

X, \J\J 


0 02 


4 




10 


100 


0, 1 


17 




50 


100 


0.5 


21 


ItlS^I 


60 


100 


0.6 


9 




1 


200 


0. 005 


1 




2 


200 


0.01 


3 




10 


200 


0. 05 


6 


J*i&0»J 


50 


200 


0. 25 


9 




60 


200 


0.3 


7 



[0 13 7] 

*fc-e*i-?n©fiM!HiDXfSf©i?- 2 6 o°c, 3 50'c 4oo°c, 45 



4 6 
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fttc 2 6 o°c~4 5 o°c&nmmmumtf±tfz>iz'Dn. mj&jj^. 

^(D^mtikmz&<f£*), iMSS^3 5 0°C~4 0 o°c^^^nirxS: 

ZtlteMRJ]- fit IS I, TV^„ 

[0 13 8] 

Z.(D^ffl£. IT, ®111C260°C£40 O'CT'M&ftofeMRifl^^ 
t\ 

[0139] 

Ta (3) /Cu (500) /Ta (3) /PtMn (300) /CoFe (3) /A 1203/CoFe (3) /Ta (3) 
T?&<5„ Hfrbi^raST^^fl^^x^&V^tfK V>&FeCo3nm/PtMn30nmtf) 

[0 14 0] 

*»M©*T% ftt^tifc-tf-^^wcfcv^fc^ 5 o°c (Dmt&m&lb i 5% 

2gdf^50nm, 5 ^ d a ^ 1 OOnm, 0. l^df/da^5 
[0141] ■ 

V^%3 5 0°C^^4 5 0 °C e>*l**eHttt5t$l^ d £ # 

$ jfe. □ 
[0 14 2] 
(^JSM 1 2 ) 



4 7 
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[0143] 

vy-ffr i 

Ta (3) /Cu (500) /Ta (3) /PtMn (20) /CoFe (6) /A 1 203/CoFe (1 ) /N i Fe (5) /Ta (3) 

Ta (3) / (Cu (250) /Ta (3) ) *2/PtMn (20) /CoFe (6) /A 1203/CoFe (1 ) /NiFe (5) /Ta (3) 

-tf->y;i/3 

Ta (3) / (Cu(50) /Ta (3) ) *10/PtMn (20) /CoFe (6) /A 1203/CoFe (1) /NiFe (5) /Ta (3) 
£fc(Cu(50)/Ta(3))*10£tt, Cu(50)/Ta(3) & 1 0 ®#JIHt VftZt ^MM't 

•So 

[0 14 4] 

-r^o^mm^w^mmmm.mmM.m.mm^-t. 3oo°c, 35or, 4oo°c, 450 

[0 14 5] 

[*io] 





it>7;u 1 


•y->y;u 2 




300 


45 


46 


47 


350 


25 


32 


37 


400 


12 


20 


25 


450 


8 


15 


20 



[0146] 



(iio) 3 0 o°c(Df&Mmx*izy-y7)ii, -V->-?)]/2 % Vy7)l3 

2 2b$>\,M,t-V'y7ji3<D£o izymmm^m-it^nx^^^o^. mr®^ 
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[0147] 

&&£>-&<Dm. Ag, Au, Al, C u#*e>3Bt*4xfc*J>&< i: * H?:ilill 
^^^#Stt^MJSi:> IVa-VIafeitf.VI I I ^ fcjStftlfc^fc < £ 

J: l JS^fcMSWJI £ & ft tfEI«<JD3&*# & * r £ tWMT* £ 

Wm&frmii'3t=.*)<D£3$jLbft&o Iff 

[0 14 8] 

, mitm. mitto. mmitm. uri*. sura, s 

iC, Si3N4 , A1203, AlN, Cr203,TiC,Hf02 ,HfN, HfC Ta205, TaN, TaC, BN, B4C 
, DLC, C60K:m*TRISft(BS»:S&£:fll38LT^&„ tLtcZtlbOtpfBlMftlZ* Cu,A 
»,Au,Pt,Pd f Rh,RhIr,Ru*if S:ttC«)i:i-S7c3R*«2 0 %^T^* tlT V^T =b, 

+#iff«^&ftim«©&j&&*rcv^. ^©(tJisjf ®^j»i:LTii, 

[0149] 

£ a* -T Mia \z o v * T f B4£ i" £ . 
[0 15 0] 

(IfeifeM l 3 ) 
1 



4 9 
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Ta(3)/Cu(500)/Ta(3)/PtMn(10)/Co(3)/Ru(0.7)/Co(3)/Cu(2.2)/Co(l)/NiFe(2) 
/Pt(7)/Ta(10) 

Ta (3) /Cu (500) /Ta (3) /PtMn ( 10) /Co (3) /Ru (0 . 7) /Co (3) /Cu (2 . 2) /Co (1) /N iFe (2) 
/Ta(3)/NiFe(4)/Ta(3)) 
-^>^;i/3 

Ta (3) /Cu (500) /Ta (3) /PtMn (10) /Co (3) /Ru(0 . 7) /Co (3) / Cu(2.2)/Al203(0.3 ) /Co 
(D/NiFe(2)/Ta(3)/NiFe(4)/Ta(3) 

•9->^;i/4 

Ta (3) /Cu (500) /Ta (3) /PtMn (10) /Co (3) /Ru (0 . 7) /Co (3) / Cu(l. 1)/Al203(0.3)/Cu 
(1.1 ) /Co ( 1 ) /N iFe (2) /Ta (3) /N iFe (4) /Ta (3) 

Ta (3) /Cu (500) /Ta (3) /PtMn (10) /Co (3) /Ru(0 . 7) /Co (3) / CuAlQ(2.2) /CoFe(l)/Ni 
Fe (2) /Ta (3) /N i Fe (4) /Ta (3) 
-fr > >Ol/ 6 

Ta (3) /Cu(500) /Ta (3) /PtMn (10) /FeN (3) /Cr (0 . 7) /FeN (2) /CoFeB (1) / CuAlQ(2.2) 
/CoFeB (1 ) /N i Fe (2) /Ta (3) /N i Fe (4) /Ta (3) 

-etl-^tlCD^JSJK^EBU V ^MVNT^^ffi^^O.lXO.l/ci m 2 {C&£ J: oiZ* 

vmizmMiujiL. mmmmmz&&%t> ±$mM*mf&v. anc^ti^j: 

[0151] 

^^«^®MRffii:Smffl$: (^11) tc^-r.o 

[0 15 2] 
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[0153] 

«ttf):i£#5tf)j:e>{c, ffiSmMffi^ii^^M^'fb-a-^T^M^ti^c 

6 (Z) J: e> fc. affi^M^^M^^'fb^r^;!/^ T^^'S#:{c-re 

[0154] 
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[0 15 6] 

$Lt=.rpmmt. bt(t #§!5M<Z>CuCDtf5, jB^JiiCDfcifrTffc^tC, V,Nb,Ta, 
Cr,Mo,W, Cu, Ag, Au, Ru, Rh, Ir, Re, Osfr bMlftlt-'Pte < £ t; 1 & Z> 
Zl H T? e> 41 £ 3 £ £ titSS L T V ^ S „ 

[0 15 7] 

* fc^HiSM^RuAlOfl:-^^, Ru/A1203/Ru&£i,x&, Ru/Al203CO#®H© J: 

tltcR (R=,Si02, SiC, Si3N4 , A1203, A1N, Cr203,Cr2N,TiO,TiN,TiC,Hf02,Hf 
N, HfC Ta205, TaN, TaC, BN, B4C„ $> Z> ^ Itl^XJKD^^m) (DXRjt^^S. & 
Z> V ^ it X / R CD 2 J: o IZ M £A ± <D # tf flg & M V * £ ^ T t&tfL <D |bJ J: & £ V * « 
Iff IRffi <Z> fa _L # T? £ -5 d £ 7»fg £ 0 
[0158] 

TttFe304, ttnZn7±^j K NiZn^ x ^ 4 & if © 7 x ^ ^ Js M^fCfS^S *l 

*fc»TM0 (T=Fe, Co, Ni M=Al, Si, Ti , Zr, Hf, V, Nb, Ta, Cr, Mg)^©^b 
»»flKffi#-eraai©»^*«Me>*lfc- ifcSSR^SHKttfrtLTliTN, TMN(^ 
T=Fe, Co, Ni M=Al, Si, Ti, Zr, Hf, V, Nb, Ta, Cr, Mg)3f©gffc4*3fi 
l8tt#*CH«<B»Jll#jie>*lfc. *fe*3R^S»Kffi*i:LTttTMC(ii^, T= 
Fe, Co, Ni M=A1, Si, Ti, Zr , Hf, V, Nb, Ta, Cr , Mg)^T? HI Ill #M £ 

*l£o ifcT^^^T^hlt, Co(Fe)NbZr, Co(Fe)TaZr, CoFeB, Co(Fe)T 
i, Co(Fe)Zr, Co(Fe)Nb, Co(Fe)MoBZr, Co(Fe)VZr, Co(Fe)MoSiZr , Co(Fe)MoZr, 
Co(Fe9MoVZr,ti L < &Co(Fe)MnB^T?R;&©&^S:fliigLT 
[0159] 
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[0 1 6 0] 
+»- > y ;b 1 

Ta (3) /Cu(500) /Ta (3) /NiFe(l) /FeCo (1) /A 1203/CoFe (10) /PtMn (20) /Ta (3) 

•9->y;v2 

Ta(3) /Cu(500) /Ta(3) /NiFe(2) /Ta(3) /NiFe(l)/FeCo(l) /Al203/CoFe(10) /PtMn ( 
20 )/Ta(3) 

-9->^;i/3 

Ta(3)/Cu(500)/Ta(3)/NiFe(3)/Ru(0.7)/FeCo(l)/A1203/CoFe(10)/PtMn(20)/Ta 
(3) 

, io, i zto&mt.iz&m^'&ftmLfc. m^r ao^mooonmtv. m^- 
, 4 o o o c<z>7j<3?i£/>#-£ff^£fL eii 2 jc^-r i e> & * ^ u £ u£„ 

[0161] 

gf 1 2 JC^-rMOStfOFF^JKT?, ^ ~ ifctfiz >*»K:*8fc£8fe U 

ffi;dfiI&CoVM:, ««^Lfc«S:?gSf«*tCovxT («12) ifeffi^tc 
OVNT (S13) (C^i" 0 
[0 16 2] 
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[0164] 

(gi'2) ($13) £u> ^mmm(Dvy^;i2jk^y^^3 jc& 

#U£a/b#l. 5<a/b<l OJ^TT^e il^S^^VNm^^^^tl^c 
[0 16 5] 

(mmm 1 5 > 

[0 16 6] 
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y ZT JVl 

TB*/-fr F/ffi^ftMM 1 /PtMn(20)/CoFe(3)/Ru(0.7)/CoFe(3)/Al203/CoFe( 
l)/NiFe(3) 
■9- > 2 

T3is-Jl F/^^HM 1 /PtMn(20)/CoFe(3)/Ru(0.7)/CoFe(3)/Al203/CoFe( 
l)/NiFe(3) 

/NiFe(4)/Ta(3)/NiFe(4)/ ^^ggjg2/±gp->-;i/ K 

TS^>-;b F/i&^C#i£Ji 1 /PtMn(20)/CoFe(3)/Ru(0.7)/CoFe(3)/Al203/CoFe( 
l)/NiFe(3) 

/ N i Fe (5) /Ru (0 . 7) /N i Fe (3) /i%^#HJg2/_h§P - ;i/ K 

3 37?, TiHRfflH* (01 3) (D7^y?XlM KICffiS'TS. * fcHM&aifcJ:, 
y?y#Xif>( K#fcJJC2 8 0°C 1 . 5^ri5kOeTffofct, 
>f KJCgiSK: (01 3i(E®tCiljfD 1 8 0 0°C l. 5^5KOeffliicpT 

[0167] 

3ljSCD.t>1J-'S:ffl^T. , h ^ y ^^#90kTPI (tracks per inch) , 
i»IB#af&tt550kBPI (bits per inch) TfgB»SftfcHD D|B»*fc#&"T t -*fK 

K©t^y ^ i x i o~ 7 . t>^2^ixio" 8, -y- 

>-^;i/3 ^ 1 X 1 o~ 8 - 5 - -e&ofc. 
[0 16 8] 

JK±©^^6«©J:^^c*«w©ea^K^^*S:fflv^fc^K5c■fe>•!^-^«v^BERS: 

[0169] 
(IHS6M 1 6 ) 

v^* hn>*A>y #{CJ: U-$fi^#cf-esiM-fb««±{CJ^T©^$:^ 
[0 17 0] 
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y-y^jis 1 

Ta(3)/Cu(500)/Ta(3)/PtMn(15)/CoFe(2)/Ru(0.7)/CoFe(2)/Al203/CoFe(l)/NiF 
e(l)/Ta(3) 

-y- y y ;i/ 2 

Ta (3) /Cu (500) /Ta (3) /N i Fe (4) /PtMn (15) /CoFe (2) /Ru (0 . 7) /CoFe (2/A 1 203/CoFe 
(l)/NiFe(l)/Ta(3) 
-9- y >Ol/ 3 

Ta (3) /Cu (500) /Ta (3) /N i FeCr (4) /PtMn (15) /CoFe (2) /Ru (0 . 7) /CoFe (2) /A 1203/C 
oFe(l)/NiFe(l)/Ta(3) 
-9- >:/;!/ 4 

Ta(3)/(Cu(5)/Ta(l))*100/NiFeCr(4)/PtMn(15)/CoFe(2)/Ru(0.7)/CoFe(2)/Al2 
03/CoFe ( 1 ) /N i Fe ( 1 ) /Ta (3) 
•9- > 5 

Ta (3) /Cu (500) /N iFe (1) /CoFe (1) /A 1203/CoFe (3) /Ru(0 . 7) /Co30Fe70/PtMn (15) / 
Ta(3) 

Ta (3) /Cu (500) /N iFe ( 1 ) /CoFe ( 1 ) /A 1 203/CoFe (3) /Ru (0 . 7) /Co50Fe50 (3) /PtMn ( 1 
5)/Ta(3) 

y-y-Jin 

Ta (3) /Cu(500) /N iFe(l) /CoFe (1) /A 1 203/CoFe (3) /Ru(0 . 7) /Co90Fel0 (3) /PtMn (1 
5)/Ta(3) 

Ta(3) /Cu(500)/NiFe(l)/CoFe(l)/Al203/CoFe(3)/Ru(0.7)/Co90Fel0(l)/NiFe(2 
)/PtMn(15)/Ta(3) 

0~400°C"eMgi^<Z)MRffi$:i!l^Lfe*g^$: (*14) tc^f. 
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[0173] 

(*H) mT3Zmfeffi'&M£ htc-^y^jv i ~4 {csv^Tte, -9-> 

1 JCit^ NiFe&£ V\teNiFeCrTifi£M^£-9-:/^> 2 2; telf > 3 (7) 
W8fttt#ft*lTV\5. ^fe-9->^;b3 <Z)T^m®$:#j»'fbbfe-9->^ , ;i/4 

8{CfcV^T«> PtMnTaP©CoFej|ajER^Coy vyf-JC^SlCotl, &£V^£NiFe£& 
[0174] 

flSfi, X^tlI^f^?>Ji Co70Fe50~Co90FelO£&£&C#£V\ bcc^ hcp& £ V^if c 
[0175] 

t^PtMn^PtPdMn ^tCflltlfcflfWUftttSrfltfSbT V^S 
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£frZ(D LV^JffiffcttMSHKttflUgtf, Mn 100-X Me X (Mett P 

d, p t ^e>3Siitifc^j&< ii) -e^s*i4 o^x^5 5 © 

[0 17 7] 
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